Exposure to ambient air pollution increases mortality and morbidity, shortens life expectancy and is one of the mean leading causes of the global disease burden. 1 In parallel, an extensive body of literature provides evidence of excess mortality and morbidity associated with extreme episodes such as heatwaves, and more generally, to ambient heat. 2 Both have been shown as important triggers for short-term cardiovascular mortality and hospital admissions due to specific cardiovascular diseases (e.g. myocardial infarction, stroke, hypertension). 3, 4 High temperatures and poor air quality are two inter-related environmental stressors that usually coexist in urban environments. Urban elements such as build-up surfaces, traffic and limited green spaces boost the so-called ''heat island effect'' (HIE), by which cities are considerably warmer than the surrounding areas. Urban settlements also concentrate the major air pollution emission sources, such as traffic and industrial activities, leading to high levels of particulate matter, nitrogen dioxide and ozone, among others. Besides this, some urban features and specific meteorological conditions can accelerate the creation of air pollutants and attenuate their dispersion. 5 Altogether, this eventually creates a potentially harmful environment for population health, increases their vulnerability for specific health outcomes, including cardiovascular diseases, and amplifies the burden associated to heat and air pollution. The poor quality of the urban environment constitutes an important public health problem of major interest nowadays, as most of the world's population live in cities. A recent UN report estimated that around 4.2 billion people, approximately 55% of the world's population, lived in urban settlements in 2018. 6 More importantly, due to the progressive urbanization of the population, it is expected that this proportion will reach up to 68% by mid-century, with steeper increases in developing countries. 6 In addition, urbanization has been linked with an increase in inequalities which in turn has been identified as one of the main drivers of vulnerability of the population to both air pollution and heat. 7, 8 Population growth, progressive urbanization and urban migration, and the warming climate give an urgency to preventing and reducing health impacts of both heat and air pollution. Achieving this requires better understanding of the inter-relation between heat and air pollutants, their independent and joint effects on health, and potential physical and physiological mechanisms and vulnerability factors.
In the present issue of the Journal, Tobaldini and colleagues specifically addresses this interesting research question. 9 The study assesses the short-term association between out-of-hospital cardiac arrests (OHCA) and air particulate matter, and explores how this association changes according to concurrent ambient temperature. It is performed in the metropolitan area of Milan, in the Lombardy Region in the North of Italy, considered one of the most important hot spots of poor air quality in Europe and a traditionally high-risk area of air pollution health impacts. 10 The authors found that a high risk of OHCA events with higher levels of particulate matter during the preceding week. Interestingly, stronger associations were found in warmer days suggesting that ambient temperature amplifies the OHCA risk associated to high levels of particulate matter. These conclusions are consistent with recent studies on more generally mortality risk and other specific cardiovascular outcomes in relation to particulate air pollution and ambient temperature. 11 However, still the direction of the association remains unclear with some studies reporting stronger particulate matter associations in cold days and also contradictory results for other urban air pollutants such as dioxide nitrogen or ozone. 12 Despite the relevance of the topic, little is known about the joint effects of temperature and air pollution. We believe that the main reason is the difficulty to model both associations and to disentangle the contribution of the joint effects from the independent effects of each stressor. In particular, the acute health effects of temperature and air pollution have 1) different linearity in their exposure-response relationships: linear for air pollution but nonlinear (i.e., U-shape or J-shape) for temperature; and 2) different lag structures: immediate effects for air pollution (i.e., within a few days) but complex lag structure for temperature, which generally has a short lag for high temperatures (i.e., within one week) but a long lag for low temperatures (i.e., three to four weeks). 11 These methodological challenges require the use of sophisticated modelling techniques and advance epidemiological designs. Likewise, the intricated mechanisms of both stressors hinders the identification of specific vulnerability factors.
The findings obtained by Tobaldini et al. contributes to advance knowledge on the complex research issue of the inter-relation between ambient temperature and air pollution. 9 As suggested by the authors and consistent with the obtained evidence so far, heat enhances the detrimental effects of air pollution on cardiovascular health, suggesting that additional preventive measures should be taken in highly polluted areas, such as Lombardy region, during warm days to protect vulnerable populations. By the same token, these findings have also important implications for future public health policies in relation to urban planning and climate change mitigation and adaptation policies. This evidence supports the hypothesis that the effects of air pollution on cardiovascular health will be magnified under future warmer climates consistent with plausible climate change scenarios. In absence of public health policies, the progressive urbanization will also boost the HIE and worsen the quality of the air within the cities where most of the population will live in the future. Therefore, there is an urgent need to strengthen clean air policies to tackle those areas with already high effects of air pollution under the threat of the already warming climate.
Air pollution and climate change are the two sides of one coin, which are listed together as one of the ten threats to global health in 2019 by the World Health Organization. 13 Air pollution control measures through decreasing use of fossil fuels could yield substantial cobenefits for both improving air quality and mitigating climate change. At the same time, reducing greenhouse gas emissions to net-zero could also bring ancillary benefits to human health via reduced exposure to air pollution. Achieving these health benefits, including preventing cardiac events triggered by air pollution and high temperature, would require proactive and effective emission reductions, particularly in a highly polluted and warmer environment.
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